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Abstract 
This study investigated untrained parents and teachers’ ability to detect voice disorders in 
children by comparing their judgments with experienced speech therapists’ judgments. 
Parents and teachers of 64 Cantonese-speaking primary-one students completed a screening 
questionnaire for each of their own child or student. The questionnaire comprised three parts: 
1) perceptual rating of eight voice quality parameters, 2) overall severity rating, and 3) 
decision on referral for follow-up. Four experienced speech therapists not knowing the 
students made judgments using the same questionnaire based on recorded voice samples of 
passage reading of students. Results revealed poor correlations between parent and speech 
therapist, as well as between teacher and speech therapist. Percentage of exact agreement was 
not high between parent and speech therapist, as well as between teacher and speech therapist. 
The results suggest that parents and teachers may not provide reliable perceptual judgments 
of children’s voice, compared with that made by speech therapists, and not identify and refer 
dysphonic cases very accurately.  
 
 
Key words: Voice disorders, voice screening, questionnaire, perceptual rating, referral 
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Introduction 
The incidence rate of voice disorder in school-age children was reported to range 
from 2% (Deal, McClain, & Sudderth, 1976) to 23.9% (Silverman & Zimmer, 1975; Powell, 
Filter, & Williams, 1989). Voice disorder can negatively impact a child’s quality of life in the 
aspects of psychological and social well-being (Connor et al., 2008; Ruscello, Lass, & 
Podbesek, 1988). With the significant number of voice disorder cases in school and negative 
impact of voice problems on quality of life, voice evaluation and therapy are demanded.  
Reliability of referral source of voice cases is one of the important factors that 
determine whether children with voice disorders can receive suitable voice evaluation and 
therapy. Unfortunately, due to limitation of clinical resources, it is difficult for speech 
therapists to screen every child for voice disorder. Apart from speech therapists, it was 
reported that children with voice problems are often identified by adults who have plenty of 
opportunities to observe and interact with the child, namely parents and teachers (Boyle, 
2000; Cornut & Troillet-Cornut, 1995). If parents and teachers possess the ability to 
accurately detect abnormal voice quality and identify voice disorder cases that requires 
referral for further voice evaluation, they can partner with speech therapists in voice 
screening for their children. With frequent contact with children, parents and teachers may be 
able to follow changes in children’s voice qualities at an early stage of development of 
abnormal voice. This may help promote early identification and intervention of pediatric 
voice disorders.  
In fact, parents have long been involved in screening of other areas of communication 
disorders. In the area of language impairment, a number of standardized screening tools in the 
form of parent-report questionnaire had been developed and widely used in clinical practice. 
For example, the Language
 
Development Survey (LDS; Rescorla, 1989), a checklist of 
vocabulary, was evidenced to be a good screening tool administered by parents for 
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identification of language delay in children. Good sensitivity
 
and specificity of LDS were 
reported (Klee et al., 1998). Another parent report screening tool, the Children's 
Communication Checklist Second Edition (CCC-2; Bishop, 2003) was found to be useful in 
identifying children with communication disorders and pragmatic disorders (Norbury, Nash, 
Baird, & Bishop, 2004). In the area of fluency disorder, accurate judgment of stuttering 
behaviors of children by their parents was reported (Einarsdóttir & Ingham, 2009). It can be 
seen that parents are considered as reliable source of referral in various types of 
communication disorders. However, there have been relatively few reports on parents’ ability 
of performing perceptual judgments and identifying voice problems of their children. There is 
inadequate information about parents’ participation in screening of voice disorders in 
children. 
Class teacher may be another potential source of referral for children with voice 
problems. As teachers have adequate contact and interaction with their students on school 
days, one may expect that they are able to notice and follow any changes in voice symptoms 
of the students. Davis and Harris (1992) reported that teachers were able to correctly identify 
dysphonic voices of children. In their study, 45 elementary school teachers and 64 student 
teachers majoring in elementary education participated. Each of the participants listened to 30 
audio-recordings of children voice samples. Among these voice samples, half of them were 
taken from vocally healthy children and the other half were taken from children with voice 
disorders. Without any prior training on auditory-perceptual judgment of voice quality, 
participants had to decide whether they would refer or not refer the children to speech 
therapist for further voice evaluation. The results showed that the majority of the referral 
decisions made by the participants were appropriate, i.e. not referring normal cases and 
referring the disordered cases. Teacher group correctly made a “not refer” decision in 86% of 
judgment of normal voice samples and made a “refer” decision in 82% of judgment of 
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disordered voice samples. Student teachers correctly made a “not refer” decision in 86% of 
judgments of normal voice samples, and made a “refer”decision in 75% of judgments of 
disordered voice samples. The authors suggested that teachers without any training on 
perceptual judgment were able to identify children with voice disorders consistently and 
accurately. Davis and Harris’s study (1992) only required the teachers to determine a referral 
decision. It did not require teachers to rate the children’s overall severity and voice qualities. 
Also, in their study, the teachers made judgments for the voice samples belonging to children 
that were unknown to them. Although this procedure poses less subjective bias in rating, it 
may not apply to real practice in which teachers make referral decisions for children who are 
familiar to them. Some researchers reported that during evaluation tasks which required 
subjective perceptual judgments, when raters acquired knowledge of the patient’s background 
information, bias may occur and their ratings were affected (Eadie, Sroka, Wright, & Merati, 
2010; Teitler, 1995; Wilson & Gasek, 1975). Therefore, in real practice, teacher’s ability to 
detect voice disorders in students may be influenced by subjective bias due to their exposure 
to background information of the students. In the current study, teachers and parents were 
asked to complete a screening questionnaire for voice disorders, which composed of 
perceptual ratings of specific voice quality parameters and overall severity, as well as referral 
decision. They were required to make judgments for their own students or children, rather 
than children that were unknown to them. They had to complete the screening questionnaires 
based on their daily observation of the children’s voice qualities.  
In summary, the present study aimed to investigate the ability of teachers and parents 
to identify children with voice problems. Teachers and parents’ perceptual ratings of voice 
qualities and referral decision of their children were compared with that made by experienced 
speech therapists. The correlation and agreement between teacher, parent and speech therapist 
reports were examined. The results of this study may provide implication for the participation 
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of parents and teachers in screening of pediatric voice disorders to promote early 
identification and intervention of voice cases. 
 
Method 
Participants 
Speakers 
Sixty four primary-one children (35 boys and 29 girls; mean age = 6.5 years, standard 
deviation = 0.33, range = 6 years to 7;07 years) participated in the study. They were recruited 
from two local primary schools in Hong Kong. All children were native Cantonese speakers. 
Children who had already been diagnosed to have a voice disorder by speech therapists were 
excluded. This was because parents’ and teachers’ prior knowledge of children’s voice 
assessment results could interfere with their independence of perceptual judgments for this 
study. Children with respiratory problems which caused temporary change of voice quality 
during the period of data collection were also excluded as their voice samples could not 
adequately represent their habitual voice qualities.  
 
Judges 
Three groups of participants served as judges: a teacher group, a parent group and a speech 
therapist group. The teacher group comprised six class teachers of the participating children. 
All of the six class teachers were females. Their year of teaching experience ranged from 8 to 
30 years (mean = 22.8 years, standard deviation = 7.9). The parent group consisted of the 64 
parents of the participating children. The majority of parent participants were mothers 
(70.5%), followed by fathers (23.0%) and other relatives (6.5%). The teachers and parents 
were required to screen the voice conditions of their own students or children. The speech 
therapist group consisted of four speech therapists. Two of them were males and two were 
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females. They possessed 4 to 15 years of experience in providing voice assessment and 
treatment to children with voice disorders.  
 
Procedures 
Development of voice screening questionnaire 
Voice screening questionnaire (Appendix A – parent / teacher version and Appendix 
B – speech therapist version) was used to gather responses from judges. The screening 
questionnaire consisted of three parts: 1) eight voice quality parameters, 2) overall severity 
rating, and 3) decision of referral for follow-up. The eight voice quality parameters were 
“roughness”, “breathiness”, “pitch break”, “phonation break”, “voice too loud”, “voice too 
soft”, “pitch too low, compared with same age peers” and “pitch too high, compared with 
same age peers”. All these parameters and overall severity were rated on a 6-point 
equal-appearing interval scale (EAI) with 0 as “no problem at all” and 5 as “extremely 
severe”. Equal-appearing interval (EAI) was employed here because it was the most widely 
used type of scale in voice perceptual rating (Kreiman, Gerratt, Kempster, Erman, & Berke, 
1993). EAI was reported to yield higher intra-rater agreement than visual analog scale (VAS), 
another common scale for perceptual rating (Yiu & Ng, 2004).  
The screening questionnaire was trialed with five teachers and five parents to evaluate 
the duration and the ease of completion of the questionnaire, to determine the type of scale 
preferred and to eliminate the ambiguities in the wordings of the questionnaire. The 
respondents took about two to five minutes to complete the questionnaire. The majority of 
parents (4 out of 5) and teachers (3 out of 5) commented “not difficult” or “not difficult at 
all” on the ease of questionnaire completion. Only very few respondents (2 out of 5 teachers) 
commented “difficult” on the ease of questionnaire completion. Most of the parents (3 out of 
5) and teachers (4 out of 5) preferred a six-point EAI than an 11-point EAI. Based on the 
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respondents’ feedback, the ambiguous wordings and unclear meanings in the questionnaire 
were clarified. 
 
Recording of voice samples for perceptual rating 
Voice samples of all the participating children were recorded for perceptual judgments 
performed by speech therapists. Each child read aloud a Cantonese passage (Appendix C) of 
138 words. It was selected from an existing local Chinese Language textbook for primary-one 
level. Connected speech task of passage reading was selected over sustained phonation task, 
which was also widely used in perceptual judgment of voice. The reason for choosing 
connected speech task was that it is more representative of children’s usual voice qualities in 
daily life situations, and it approximates the conditions in which other two groups, i.e. 
teachers and parents, observe their children’s voices.  
All connected speech samples were recorded into Zoom H4n handy recorder (Zoom 
Corporation; Tokyo, Japan) with an AKG C520 head-worn condenser microphone (AKG 
Acoustics GmbH; Vienna, Austria) at a constant mouth to microphone distance of 5 cm. If the 
voice samples recorded were observed to be discrepant from the children’s habitual voice 
qualities, the recording would be carried out again. This ensured that the voice samples 
obtained could best represent the children’s habitual voice qualities. 
The voice samples of the first paragraph in the passage were extracted for perceptual 
rating because it was found that children read this part with less articulation errors than other 
paragraphs. 51.7% of voice samples (33 of all 64 samples, 18 males and 15 females) were 
randomly selected for repeat rating to determine the intra-rater reliability. As a result, together 
with the original 64 voice samples and the 9 voice samples for test-retest reliability, each 
participating speech therapist listened to 106 voice samples (58 boy samples and 48 girl 
samples). The voice samples were separated into two sets according to the children’s genders. 
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Within the pool of samples for each gender, the order of voice samples were randomized. 
Precaution was taken to avoid presenting any two identical samples consecutively.  
 
Reports by parents and teachers 
Parents and class teachers were required to fill in screening questionnaire 
independently. They made judgment based on their daily observation of the voice quality of 
the children within the past one month before the study. Each parent completed a 
questionnaire for his/her own child. Each class teacher completed one questionnaire for each  
participating student in her class. Parents and teachers of nine participating children (5 boys 
and 4 girls, 14.1% of all children) were randomly selected. They were required to complete 
the questionnaire again three to four weeks after the first completion. This was to evaluate the 
test-retest reliability of the parent and teacher report.  
 
Reports by speech therapists 
Each speech therapist did the perceptual rating and completed the questionnaire 
independently for each voice sample. The information of gender and age of a child was 
provided on each questionnaire. They were provided for references when rating the 
perceptual parameters “pitch too low, compared with same age peers” and “pitch too high, 
compared with same age peers” because normal fundamental frequency varies with gender 
and age (Bennett, 1983; Nicollas et al., 2007). Half of the speech therapists were randomly 
assigned to listen to all the girl samples before the boy samples. The other half of the speech 
therapists listened to boy samples before the girl ones.  
The rating sessions were held in a sound booth or a quiet room with background noise 
below 40dBA, measured by sound level meter. The voice samples were presented binaurally 
with M-Audio Fast Track soundcard (M-Audio; Irwindale, CA, USA) and Sennheiser HD 
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590 headphones (Sennheiser; Wedemark, Hanover, Germany) through a perceptual judgment 
program developed by Chan and Yiu (2002). The purpose of using this program was to allow 
listener to replay the current sample s/he was rating as many time as wanted. In addition, 
using this program, listeners were not allowed to access to the previous samples that he or she 
had already rated. Before rating, the raters were briefed the usage of the program, and were 
reminded that the overall severity and referral decision were determined considering the 
child’s voice quality, ignoring any other problems such as articulation errors or fluency 
problems. They were allowed to adjust the volume to a comfortable level before rating the 
samples. They could take breaks during the rating sessions as needed.  
 
Statistical analysis 
Intra-rater reliability and agreement of speech therapist raters 
Kreiman et al. (1993) reviewed that the most common statistics for evaluation of 
intra-rater reliability and agreement were Pearson’s product moment correlation coefficient 
and percentage agreement, respectively. Therefore, in the present study, for the eight voice 
quality parameters and overall severity rating, intra-rater reliability and agreement within 
each of the four speech therapist rater were computed using Pearson’s correlation coefficient 
r and percentage agreement (percentage exact agreement, percentage agreement within one 
scale point and within two scale points).  
For the eight voice quality parameters, mean and standard deviation of the eight 
Pearson’s r values of the eight voice quality parameters were obtained to summarize the 
statistics of the voice quality parameters for each speech therapist. Mean and standard 
deviation of percentage agreement was also computed by averaging the eight percentage 
values of the eight voice quality parameters for each type of percentage agreement.  
To evaluate intra-rater agreement of referral decision, Cohen’s Kappa (Cohen, 1960) 
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and percentage agreement were employed. Cohen’s Kappa is a measure of observer 
agreement for categorical data (i.e. the “refer” or “not refer” for referral decision in this study) 
corrected for expected chance agreement. The Cohen’s Kappa was interpreted as follows: 
<0.20-poor; 0.21 to 0.40- fair; 0.41 to 0.60- moderate; 0.61 to 0.80- good; >0.81: very good 
(Altman, 1991).  
 
Inter-rater reliability and agreement of speech therapist raters 
Intraclass correlation coefficient (ICC; Shrout & Fleiss, 1979) was used to evaluate 
inter-rated reliability (Kreiman et al., 1993). ICC and mean pairwise percentage agreement 
(exact agreement, agreement within one scale point and within two scale points) were used. 
As there were four participating speech therapists, six pairs of listeners were resulted. This 
led to six pairwise percentage agreement values for each of the three types of percentage 
agreement and each perceptual rating item. To summarize the data, the mean and standard 
deviation of the six values were computed. ICC was interpreted as follows: <0.50-poor; 0.50 
to 0.75- moderate; 0.75 to 1.0- good (Portney & Watkins, 2000). Cohen’s Kappa (Cohen, 
1960) and percentage agreement were used for referral decision.  
 
Test-retest reliability and agreement of parent and teacher 
Similar to intra-rater reliability and agreement of speech therapist group, test-retest 
reliability of parent report and teacher report were determined by Pearson’s r and percentage 
agreement (exact agreement, agreement within one scale point and within two scale points) 
for voice quality parameters and overall severity. The statistics for the eight voice quality 
parameters were also summarized by the mean and standard deviation of the eight Pearson’s r 
values or percentage values for each group. For referral decision, Cohen’s kappa and 
percentage agreement were used.  
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Comparisons between parent, teacher and speech therapist reports 
Two between-group comparisons were investigated, including 1) parent versus speech 
therapist group, and 2) teacher versus speech therapist group. In each between-group 
comparison, for each item of voice quality parameters and overall severity rating (9 items in 
total), mean values and standard deviation values of Pearson’s correlation coefficient r and 
percentage agreement (percentage exact agreement, percentage agreement within one scale 
point and within two scale points) (4 types of statistics in total) were obtained. This was 
achieved by the following procedures: First, parent or teacher group data were compared with 
data from each speech therapist, resulting in four pairwise comparisons for each of the two 
between-group comparisons and each type of statistics. Then the mean and standard deviation 
of these four pairwise comparisons were computed as a summary of between-group 
comparison. Therefore, all together there were 36 mean values and 36 standard deviation 
values (9 items х 4 types of statistics) in each between group comparison. Wilcoxon 
signed-rank test was used to evaluate if parent or teacher group rated any of the nine items 
significantly different from speech therapist group.  
For referral decision, the ultimate decision of the speech therapist group was 
determined by 75% consensus of the four speech therapists. In other words, if 75% (3 out of 
4) of the speech therapists agreed on the same referral decision, then this was considered to 
represent the ultimate referral decision for that child. Such consensus was then used to 
compare with that of parents and teachers. Percentage agreement and Cohen’s Kappa was 
used for comparison purposes.  
 
Results 
Intra-rater reliability and agreement of speech therapist raters 
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Table 1 lists the Pearson’s r, percentage of agreement (exact, within one point, and 
within two points) for the voice quality parameters, and overall severity as well as Cohen’s 
Kappa for referral decision for each rater.  
 
Table 1. Intra-rater reliability and percentage of agreement of each speech therapist. 
Measures  ST1 ST2 ST3 ST4 
Voice quality parameters 
Mean
#
 of Pearson’s r 
(SD) 
 0.63 (0.20) 0.70 (0.26) 0.56 (0.23) 0.69 (0.17) 
Mean
#
 % agreement 
(SD) 
exact 76.9 (12.5) 79.2 (12.0) 72.7 (8.3) 79.2 (15.1) 
±1 point 92.4 (5.4) 95.1 (4.3) 98.1 (2.3) 94.7 (3.9) 
 ±2 points 95.8 (3.2) 99.6 (1.1) 100.0 (0) 99.6 (1.1) 
Overall severity 
Pearson’s r  0.71* 0.86* 0.84* 0.81* 
% agreement exact 54.5 63.6 72.7 63.6 
 ±1 point 84.8 93.9 100.0 100.0 
 ±2 points 97.0 100.0 100.0 100.0 
Referral decision 
Cohen’s Kappa  0.52 0.81 0.88 0.62 
% agreement  75.8  90.9  90.9  81.8  
Note: ST = Speech therapist; SD = Standard deviation; * = Significant at 0.01 level; 
# 
= Mean 
values of the eight voice quality parameters. 
 
Pearson’s r values of overall severity were above 0.7 for all of the four raters, 
suggesting good intra-rater reliability of overall severity. As the mean percentages of exact 
agreement of voice quality parameters for each of the four speech therapists were all above 
70%, the intra-rater agreement for voice quality ratings was high. The overall means of 
intra-rater agreement of voice quality parameters and overall severity of the four raters were 
70.3% for exact agreement, 94.9% for agreement within one point and 99.0% within two 
points. The values of Cohen’s Kappa of referral decision (range= 0.52-0.88) indicated a fair 
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to very good intra-rater agreement (Altman, 1991). 
 
Inter-rater reliability and agreement of speech therapists 
Table 2 lists the statistics for inter-rater reliability and agreement for each speech 
therapist. These statistics included intraclass correlation coefficient (ICC), mean percentage 
of agreement (exact, within one point and within two points) for the voice quality parameters 
and overall severity. Cohen’s Kappa and percentage agreement for referral decision were also 
included.  
 
Table 2. Inter-rater reliability and percentage agreement of speech therapists. 
 ICC Mean
#
 of pairwise % agreement (SD) 
Exact ±1 point ±2 points 
Roughness 0.637 47.9  (6.3 )  86.5  (4.5) 96.4  (4.6)  
Breathiness 0.576 42.7  (17.2)  89.1  (3.4)  97.7  (1.9)  
Pitch break 0.319 76.6  (3.6)  94.0  (2.7)  97.9  (1.3)  
Phonation break 0.576 76.8  (4.8)  95.8  (2.6)  99.5  (0.8)  
Voice too loud  0.638 84.9  (4.4)  93.8  (3.6)  100.0  (0.0)  
Voice too soft 0.558 64.1  (8.6)  91.7  (3.2)  99.0  (0.8)  
Pitch too low 0.333 64.1  (6.5)  81.8  (3.5)  97.4  (3.5) 
Pitch too high 0.297 84.4  (3.4)  88.3  (5.0)  95.6  (3.9)  
Overall severity 0.645 47.7  (7.1)  89.6  (5.0)  99.0  (1.6)  
 Mean
#
 of 
Cohen’s Kappa 
Mean
#
 of pairwise 
% agreement (SD) 
Referral decision 0.57  79.9 (4.6) 
Note: ICC = Intra-class correlation coefficient; SD = Standard deviation; 
# 
As there were four 
speech therapists, six pairwise comparisons were resulted. Means of pairwise percentage 
agreement and Cohen’s Kappa refer to the mean value of these six pairwise comparisons.  
 
The inter-rater reliability of the voice quality parameters was moderate except for 
SCREENING FOR VOICE PROBLEMS IN SCHOOL-AGE CHILDREN 
 
15 
the parameters pitch break, pitch too low and pitch too high (range of ICC: 0.297-0.638; 
mean = 0.509) and that of the overall severity was moderate (ICC= 0.645). Cohen’s Kappa of 
0.57 for referral decision indicated a fairly high agreement (Altman, 1991). The means of 
percentage exact agreement, agreement within one point and agreement within two points 
across the eight voice quality parameters were 67.7%, 90.1% and 97.9% respectively. 
 
Test-retest reliability and agreement of parents and teachers 
Table 3 summarizes the test-retest reliability (Pearson’s r and Cohen’s Kappa) and 
percentage agreement for the eight voice quality parameters, overall severity and referral 
decision.  
Table 3. Test-retest reliability and percentage agreement of parents and teachers. 
Measures  Parents Teachers 
Voice quality parameters 
Mean
#
 Pearson’s r (SD)  0.41  (0.35) 0.61 (0.36)  
Mean
#
 % agreement 
(SD) 
exact 63.9  (7.9) 73.6  (17.8) 
±1 point 88.9  (10.3)  94.4  (5.9)  
 ±2 points 95.8  (5.8)  100.0  (0) 
Overall severity 
Pearson’s r  0.60 0.43 
% agreement exact 44.4 66.7 
 ±1 point 100.0 77.8 
 ±2 points 100.0 100.0 
Referral decision 
Cohen’s Kappa  －^ 1.00 
% agreement  66.7  100 
Note: SD = Standard deviation; 
# 
= Mean values of the eight voice quality parameters;  
^ Cohen’s Kappa could not be calculated because all referral decisions made by the parent 
group for all the 9 children in the first questionnaire completion were the same, i.e. “not 
refer”. This resulted in a constant in this group of data and Cohen’s Kappa is not applicable. 
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The parent group only achieved high test-retest reliability (Pearson’s r) in voice 
quality parameters of roughness (0.72), phonation break (0.80) and voice too loud (0.89). In 
teacher group, the test-retest reliability was good in parameters roughness (0.70), voice too 
soft (1.00), pitch too low (0.92) and pitch too high (0.88). The reliability for the overall 
severity was moderate in parent group (r= 0.60) and teacher group (r= 0.43). 
 
Comparison between teacher, parent and speech therapist reports 
Table 4 lists the mean, standard deviation and range of ratings of each parameter of 
parent, teacher and speech therapist group. The table also reports the number and percentage 
of decision of “refer” and “not refer” in each group.  
 
Table 4. Mean, standard deviation (SD) and range of ratings of voice quality parameters and 
percentage of different referral decision.  
         Parent               Teacher        Speech Therapist 
Mean (SD) Range Mean (SD) Range Mean (SD) Range 
Roughness 0.48 (0.91) 0-4 1.05 (1.29) 0-4 1.21 (1.15) 0-5 
Breathiness 0.34 (0.74) 0-3 0.66 (0.95) 0-3 1.04 (0.96) 0-5 
Pitch break 0.37 (0.72) 0-3 1.05 (0.75) 0-3 0.26 (0.52) 0-4 
Phonation break 0.23 (0.58) 0-3 0.56 (0.91) 0-4 0.32 (0.67) 0-4 
Voice too loud  1.17 (1.29) 0-4 0.56 (0.94) 0-4 0.23 (0.65) 0-5 
Voice too soft 0.27 (0.72) 0-4 0.92 (1.24) 0-4 0.49 (0.70) 0-4 
Pitch too low 0.34 (0.84) 0-4 0.59 (0.90) 0-3 0.50 (0.63) 0-4 
Pitch too high 0.55 (0.92) 0-4 0.42 (0.81) 0-3 0.25 (0.60) 0-5 
Overall severity 0.58 (1.00) 0-4 0.83 (0.92) 0-3 1.40 (1.13) 0-5 
Number of 
referral decision 
(percentage) 
Parent Teacher Speech Therapist
# 
Refer Not refer Refer Not refer Refer Not refer 
6 (9.4%) 58 (90.6%) 7 (10.9%) 57 (89.1%) 32 (50.0%) 32 (50.0%) 
Note: SD = Standard deviation; 
#
 The data for referral decision of speech therapist group 
were calculated based on the criteria of 75 % consensus of all participating speech therapists. 
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Comparison between parent and speech therapist. Table 5 lists the correlation 
(Pearson’s r and Cohen’s Kappa) and percentage agreement between parent and speech 
therapist judgment of voice quality parameters, overall severity and referral decision using 
75% consensus of speech therapist group.  
 
Table 5. Correlation and agreement between parent and speech therapist ratings 
 Mean
#
 values 
of r (SD) 
Mean
#
 of pairwise % agreement (SD) 
Exact ±1 ±2 
Roughness 0.28  (0.09)  35.5  (11.5)  67.6  (2.7)  84.0  (6.0)  
Breathiness 0.13  (0.11)  41.0  (13.5)  74.2  (5.3)  92.2  (5.6)  
Pitch break -0.04  (0.03)  64.8  (3.3)  88.7  (3.2)  96.1  (1.6)  
Phonation break -0.09  (0.06)  68.4  (3.9)  89.5  (2.0)  94.9  (2.7)  
Voice too loud  0.22  (0.01)  45.7  (1.5)  65.6  (3.4)  83.2  (2.0)  
Voice too soft -0.03  (0.09)  60.5  (8.3)  85.2  (6.6)  94.5  (2.0)  
Pitch too low 0.09  (0.13)  55.9  (13.0)  80.9  (8.2)  92.2  (3.8)  
Pitch too high -0.10  (0.03)  61.3  (5.2)  81.3  (6.1)  92.2  (3.1)  
Overall severity 0.16  (0.06)  30.5  (4.9)  67.6  (2.7)  81.3  (6.9)  
 Cohen’s Kappa 
with 75% consensus 
% agreement 
using 75% consensus 
Referral decision -0.06  46.9  
Note: SD = Standard deviation; 
# 
Mean values of statistics were obtained by averaging the 
four pairwise comparisons between parent group and each of the four speech therapists.  
 
Poor correlations were found for all of the voice quality parameters (mean of r 
values= -0.10 to 0.28), overall severity (mean of r values =0.16) and referral decision 
(Cohen’s Kappa = -0.06). The means of percentage exact agreement and agreement within 
one point were relatively higher in pitch break (64.8% and 88.7%), phonation break (68.4% 
and 89.5%), voice too soft (60.5% and 85.2%) and pitch too high (61.3% and 81.3%) than 
other parameters.  
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Using Wilcoxon signed-rank test, the mean ratings of the four speech therapists were 
found to be significantly higher than the ratings of parent in the majority of voice parameters 
including roughness (Z=-3.75, p<0.001), breathiness (Z=-4.75, p<0.001), voice too soft 
(Z=-2.10, p=0.036), pitch too low (Z= -2.00, p= 0.045) and overall severity (Z=-4.50, 
p<0.001). Table 6 displays the relationship between referral decision made by parent and 
speech therapist. The two groups agreed on decision of “not refer” better than “refer”. 
 
Table 6. Frequency (and percentage) of referral decision of parent and speech therapist. 
 Speech therapist 
Parent Refer Not refer 
Refer 2 (3.1%) 4 (6.3%) 
Not refer 30 (46.9%) 28 (43.8%) 
 
Comparison between teacher and speech therapist. Table 7 summarizes the correlation 
(Pearson’s r and Cohen’s Kappa) and percentage agreement between parent and speech 
therapist judgment of voice quality parameters, overall severity and referral decision. The 
referral decision was based on 75% consensus of speech therapist group.  
Similar to comparison between parent group and speech therapist group, poor 
correlations between teacher and speech therapist ratings were found for all of the voice 
quality parameters (mean of r values = -0.05 to 0.24), overall severity (mean of r values 
=0.11) and referral decision (Cohen’s Kappa = -0.03). The means of percentage exact 
agreement and agreement within one point were relatively higher in pitch break (50.0% and 
85.9%), phonation break (50.0% and 82.4%), voice too loud (61.3% and 85.5%) and pitch 
too high (71.5% and 84.8%) than other parameters.  
Using Wilcoxon signed-rank test, the mean ratings of speech therapists were found to 
be significantly greater than the ratings of teacher in parameters of breathiness (Z= -2.25, 
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p=0.025), voice too soft (Z= -1.98, p=0.048) and overall severity (Z= -2.85, p=0.004). Table 8 
displays the relationship between referral decision made by teacher and speech therapist. 
Similar to parent-speech therapist comparison, the two groups agreed better on “not refer” 
than “refer”. 
 
Table 7. Correlation and agreement between teacher and speech therapist ratings 
 Mean
#
 values 
of r (SD) 
Mean
#
 of pairwise % agreement (SD) 
Exact ±1 ±2 
Roughness 0.23  (0.04)  32.8  (3.4)  64.5  (2.0)  80.5  (4.5)  
Breathiness -0.05  (0.12)  31.3  (6.4)  67.6  (5.3)  87.5  (6.4)  
Pitch break -0.02  (0.15)  50.0  (4.6)  85.9  (3.8)  94.9  (2.0)  
Phonation break 0.16  (0.12)  50.0  (2.2) 82.4  (2.3)  93.0  (2.0)  
Voice too loud  0.24  (0.05)  61.3  (2.7)  85.5  (2.3)  94.5  (0.9)  
Voice too soft -0.02  (0.07)  44.5  (2.0)  73.8  (5.6)  84.0  (2.7)  
Pitch too low 0.07  (0.09)  47.3  (9.7)  75.8  (4.5)  93.8  (4.0)  
Pitch too high 0.12  (0.21)  71.5  (3.9)  84.8  (5.9)  93.8  (3.1)  
Overall severity 0.11  (0.08)  25.8  (5.3)  62.9  (3.5)  88.7  (7.0)  
 Cohen’s Kappa 
with 75% consensus 
% agreement 
with 75% consensus 
Referral decision -0.03 48.4  
Note: SD = Standard deviation; 
#  
Mean values of statstics were obtained by averaging the 
four pairwise comparisons between parent group and each of the four speech therapists.  
 
Table 8. Frequency (and percentage) of referral decision (“refer” or “not refer”) of parent and 
speech therapist. 
 Speech therapist 
Teacher Refer Not refer 
Refer 3 (4.7%) 4 (6.3%) 
Not refer 29 (45.3%) 28 (43.8%) 
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Discussion 
A reliable referral is essential for efficient allocation of resources to voice assessment 
and management. The present study aimed at investigating the accuracy of teachers and 
parents to identify children with voice problems. In the study, teachers’ and parents’ 
perceptual ratings of voice qualities and referral decision of their children were compared 
with those obtained from speech therapists. The correlation and agreement between teacher, 
parent and speech therapist reports were examined. Results revealed that the speech therapist 
group generally demonstrated good intra- and inter-rater reliability. The good intra- and inter- 
rater reliability of speech therapist group served as references for comparing with the parent 
and teacher groups. 
The results of this study showed that the correlations of both parent ratings and 
teacher ratings with speech therapist ratings were low. Their ratings were significantly 
different from the speech therapist ratings in most of the parameters. The difference between 
parent/ teacher ratings and speech therapist ratings may be explained by the exposure of 
children’s background when making the perceptual judgment. In this study, parents and 
teachers were familiar with the information of the participating children, while speech 
therapists had no knowledge about the participating children except their ages and genders. 
This difference may contribute to the discrepancy of judgments made by parent/ teacher 
group and speech therapist group. 
 Another possible explanation towards the discrepancy of judgments between parent/ 
teacher and speech therapist may be desensitization of perception of abnormal voice quality 
due to extensive contact. As teacher and parent have frequent interaction with their children, 
they may have got used to the children’s habitual voice qualities, even chronic pathological 
voice qualities. They may have accepted these as normal voices and their sensitivity about 
voice problems were declined with the amount of interaction in long term.  
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 In addition to discrepancy in perceptual ratings between parent/ teacher group and 
speech therapist group, their referral decisions were also different. The number and 
percentage of referral made by parents (9.4%) and teachers (10.9%) for voice follow-up were 
much less than that made by speech therapists (50.0%) (see Table 4). The number of false 
negative cases (that is, parent/ teacher decision: “not refer”; speech therapist decision: “refer”) 
was much more than that of false positive (that is, parent/ teacher decision: “refer”; speech 
therapist decision: “not refer”). The results suggest that a high chance for parents and teachers 
to overlook dysphonic cases. As a result, parents and teachers may not be able to provide 
reliable perceptual judgments of children’s voice, and they may not refer dysphonic cases 
very accurately.  
The results of the current study did not agree with that of Davis and Harris’s study 
(1992), in which teachers were found to be able to identify disordered child voices accurately 
and consistently and decide whether to make a referral or not. This may possibly due to the 
methodological difference in identifying disordered voice between the two studies. In their 
study, teachers were asked to make perceptual judgments by listening to recordings of voice 
samples of children unknown to them. However, teachers in the present study were required 
to judge their own students by daily observation. Therefore, the results obtained in the present 
study had taken into account the possible subjective bias caused by knowledge of the 
children’s background information and interaction with the children, and may be more 
reflective of the teachers’ ability in realistic practice. Further studies on comparisons of 
perceptual judgment by different methodologies (e.g., by observation, by listening to real 
time voice samples of designated speech stimuli or by listening to recordings of voice 
samples) and different voice samples (e.g. voice samples obtained from familiar individuals 
to the listeners and voice samples obtained from unknown children) are warranted to 
investigate effect of potential bias and provide more evidence to the above argument.  
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Clinical implications 
The current findings indicated that untrained parents and teachers may not be able to 
provide reliable perceptual rating and make referral judgments. Additional measures or 
assistance can possibly be adopted to increase the reliability of these tasks. Provision of 
perceptual training and provision of reference voice samples of various voice quality 
parameters and severity levels may help to improve reliability of perceptual rating of 
inexperienced listeners (Awan & Lawson, 2009; Chan & Yiu, 2002; Eadie & Baylor, 2006; 
Kreiman et al., 1993). Perceptual training can be included as part of seminars or workshops 
about voice disorders for teachers and parents, which raise the awareness of pediatric voice 
problems, and promote the importance of early identification and intervention of voice 
disorders. After they gain knowledge about the negative impacts of voice disorders on 
children’s quality of life, probably they would then be interested in knowing whether their 
children or students had these abnormal voice qualities. Introduction of screening procedures 
and provision of perceptual training in voice seminars or workshops are likely to encourage 
participation of parents and teachers in pediatric voice screening and promote early 
identification of voice cases. 
Perceptual training and external references can also be provided online, so that they 
can be accessed easily and conveniently by parents and teachers. Once parents and teachers 
suspect development of any voice problems in their children, they may like to refer to these 
tools immediately in order to monitor their children’s voice qualities. By comparing their 
children’s voices with the references of various severity level of voice disorders provided, 
they can make reliable referral once the severity of voice problems reach an alarming level.  
 
Limitations and future directions of research 
In the present study, parents’ and teachers’ judgment were compared against that of 
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speech therapists to evaluate the difference in perceptual ratings between these groups. The 
results provided insights on the parents’ and teachers’ ability in identifying children with 
deviant voice qualities who warranted further follow-up. However, children who were 
identified by speech therapists for “referral” did not receive further laryngoscopic 
examination for a medical diagnosis. It would be interesting to further investigate the ability 
of parents, teachers and speech therapists in identifying medically diagnosed 
voice-disordered cases. To achieve this, the judgments of parents and teachers have to be 
compared against the diagnosis of voice disorders provided by otolaryngologists with 
laryngoscopic examination.  
 
Conclusions 
To conclude, this study showed that the correlation and agreement between the 
perceptual ratings and referral decision given by parents, teachers and speech therapists were 
not high. The results suggest certain discrepancies in perceptual judgment of deviant voice 
cases between the three groups. This may also indicate that parents and teachers may not be 
reliable source of referral of child dysphonic cases. Training program and provision of 
external references could be useful in improving their reliability in perceptual judgment. 
Further investigations about the effect of perceptual training program and provision of 
external perceptual references on parent and teacher perceptual judgment are required.  
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Appendix A (Screening questionnaire – parent/ teacher version) 
學童聲線問題篩查問卷 
 
填卷日期：                                   
學生姓名：                                         班別：            
學生性別：男 / 女        出生日期：               年齡：_____歲 _____個月 
 
評估學生在 過去一個月內 是否有下列聲線問題，然後在適當的圈內填上號。 
(每題只可選一個空格; 0 代表「完全沒有問題」，5 代表「非常嚴重」，請完成所有題目。)   
 
 
1) 聲線問題 
 
 
 
 
 
 
 
 
 
 
0   1   2   3   4   5  
 聲音沙啞    
 
 氣息聲 (俗稱為：漏氣聲)  
 走音  
 失聲  
 聲量過大 
 
 
 聲線柔弱 
 
 
 與同齡學生比較，該學生的音調過沉 
 
 
 與同齡學生比較，該學生的音調過尖  
  
  
2) 根據學生過去一個月內的聲線狀況 
(不包括咬字和語言表達)，你認為 
學生聲線問題的嚴重程度是多少? 
 
0   1   2   3   4   5  
 
3) 根據學生過去一個月內的聲線狀況(不包 
括咬字和語言表達)，你認為學生是否需 
要轉介言語治療師進一步跟進聲線問題? 
 
是 ○ 
 
否 ○ 
完全沒有
問題 
 
非常嚴重 
 
完全沒有
問題 
 
非常嚴重 
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Appendix B (Screening questionnaire – speech therapist version) 
學童聲線問題篩查問卷 
Stimulus: _____________________ 
學生年齡: ________歲 ________個月           學生性別: 男 / 女 
 
根據學生的聲音檔案，評估學生是否有下列聲線問題，然後在適當的圈內填上號。 
(每題只可選一個空格; 0 代表「完全沒有問題」，5 代表「非常嚴重」，請完成所有題目。)   
 
 
1) 聲線問題 
 
 
 
 
 
 
 
 
 
 
0   1   2   3   4   5  
 聲音沙啞 (Roughness) 
   
 
 
 氣息聲 (俗稱為：漏氣聲) (Breathiness) 
 
 
 走音 (Pitch break)  
 失聲 (Phonation break)  
 聲量過大 (Voice too loud) 
 
 
 聲線柔弱 (Voice too soft) 
 
 
 與同齡學生比較，該學生的音調過沉 
(Pitch too low) 
 
 
 與同齡學生比較，該學生的音調過尖 
(Pitch too high) 
 
 
 
 
 
 
 
 
 
2) 你認為學生聲線問題的嚴重程度是多少? 
   (Overall severity) 
 
 
 
0   1   2   3   4   5  
 
3) 你認為學生是否需要轉介言語治療師進 
一步跟進聲線問題? (Referral required?) 
是 ○ 否 ○ 
完全沒有
問題 
 
非常嚴重 
 
完全沒有
問題 
 
非常嚴重 
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Appendix C (Passage reading for voice samples) 
 
〈說話不簡單〉 
*上課了，山羊老師要教大家說話。小
牛和小馬聽了，都覺得好笑，心裏想：誰不
會說話呢？* 
   山羊老師請同學們出來練習說話。小牛
第一個舉手要說笑話。他越說越快，越說聲
音越小，還沒說到一半就笑個不停。 
小馬出來給大家講故事。同學們都專心
聆聽，可是小馬前言不搭後語，大家越聽越
不明白。 
小牛和小馬終於知道，說話真不簡單，
也要好好學習。 
 
* Paragraph 1 was extracted for perceptual judgment by speech therapist group. 
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